Abstract. Friedmann equations are used to describe the evolution of the universe. Solving Friedmann equations for the scale factor indicates that the universe starts from an initial singularity where all the physical laws break down. However, the Friedmann equations are well describing the late-time or large scale universe. Hence now, many physicists try to find an alternative theory to avoid this initial singularity. In this paper, we generate a version of first Friedmann equation which is added with an additional term. This additional term contains the quantum potential energy which is believed to play an important role at small scale. However, it will gradually become negligible when the universe evolves to large scale.
INTRODUCTION
where R , R , g , T , G and c are Ricci tensor, Ricci scalar, metric tensor, energy-momentum tensor, Newton's gravitational constant and the speed of light respectively. The left hand side of Einstein's field equation gives a type of geometry of space-time which is governed by the type of energy-momentum on the right hand side of equation.
From the Cosmological Principle, the universe is taken to be homogeneous and isotropic. Hence, the metric of the universe has the following form :   2  2  2  2  2  2  2  2  2  2  2   sin  1   dr  ds c dt a r d r d kr (2) where a a t and k are the scale factor and curvature parameter respectively. The curvature parameter, k takes one of the three values, 1 , 0 or 1 for the spatially open, flat or closed universe respectively. Here, the coordinate r is unit less, while the scale factor a takes the unit of length. The metric (2) 
Equation (3) is also called the first Friedmann equation. The symbol dot, and p denote the differentiation with respect to time, energy density and pressure respectively. The energy density and pressure can also be written as follows [2] :
and p w (6) where n is a constant. For different type of mass-energy, the value of n as well as w would be different. We summarize it in the following table: [3] [4] is an alternative to the orthodox Copenhagen interpretation. In this interpretation, the particle and field are not only acted upon by classical potential energy but also by quantum potential energy. Quantum potential energy is responsible for all the quantum effects.
In section 2, we present the spatially flat cosmological model. In section 3, we derive the first quantum Friedmann equation. Finally, we have some discussions in section 4.
A SPATIALLY FLAT COSMOLOGICAL MODEL
We start by introducing the Einstein-Hilbert action in a Cartesian coordinate [5] [6] ds N c dt a dx dy dz (9) where N N t is the lapse function. Subsequently, the Ricci scalar and determinant of metric (9) (10) 2 6 g N a
Next, we substitute the Ricci scalar (10) and determinant of metric (9) 
where o V c dx dy dz . We can set o V equal to one. This is reasonable because for any given value of t , the geometry of our universe is the same everywhere. Hence, o V c dx dy dz is constant and can be set equal to one by integrating over an appropriate compact region of space [7] . We take the assumption that the energy density in (13) is a type of mass-energy that dominates the universe. Hence, we can substitute (5) 
where is the wave function of the universe.
DERIVATION OF QUANTUM FRIEDMANN EQUATION
The wave function of the universe is a complex number, hence we may write it as the following form:
exp iS R (20) where R and S are functions of the scale factor a . To illustrate the de Broglie-Bohm interpretation, we substitute the wave function (20) into the Wheeler-DeWitt equation (19). After taking the derivatives and separating into the real and imaginary parts, we have the following two equations: The symbol denotes the differentiation with respect to the scale factor a . Equation (22) is known as the continuity equation for probability, while equation (21) is treated as the modified Hamilton-Jacobi equation. It differs from the usual classical Hamilton-Jacobi equation by an additional term which is as follows: 
Equation (26) To obtain the second quantum Friedmann equation, we differentiate both sides of equation (28) 
